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t 1 y 5 - -tf is m m & * n m u & , 



WO 02/070491 



PCT/JP02/01779 



5 

istffiH i vicstSo 
10 nits* 

(Human Immunodeficiency virus, &l T H I V t B& f ) 14% &^ttfcffi^£S£#l 
» (Acquired immnodef iciency syndrome, tlTx-f XJ:»St) OJIB 

15 «#j(azi\ 3 t cm) tyurT-vmrnft} (^ ± hr;n&) #±arc 

20 tiT^S (Balzarini, J. et al., Proc. Natl. Acad. Sci. USA 1996, 93, 
P13152-13157.) o irC H I VMk. Ult Xfi?ViRlfl> 7Dt7- -t£ 

25 *Jf«£3ftfc-f >7^7-l?Bfai: LTttx $lxJ4\ WO99/5024 
5% WO99/62520, W099/62897, W0 9 9 /6 2 5 1 3' s W 
000/39086, WOO 1/00578 CH3«© 1, 3-$?tf*V:7*>R 

1 



WO 02/070491 



PCT/JP02/01779 



SL 1, 3 -7uny>j*ymmifi$>%, 

#3§BJHbl§rt>£&V^^©{b^tl^ bT&, Anti-Cancer Drug Design 
(1998), 13, 969-980 JUXttflflftAl "f * * > ^ ^^-^H^fr^P^^ 



■feS (I) : 



15 (at, Z MiKSSlH^ Ifg?X(iNH ; R B tt7jc^XaS^gPA^e>ji^ 
A^XttR A ©^* < S : -Z '-Z'-Z^R 1 Z^V 

20 ^-C^t*<t^7;V^-l/>> -CH (OH) -S-, -SO-, -SO2 
- % -SO2NR 2 -, -NR 2 S0 2 -, -0-> — N R 2 — s -NR 2 CO-s 
-CONR 2 -s -C ( = 0) - O-s -O-C (=0) -X«-CO-;R 2 « 
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$ tlX I^T & «fc ^ 7 U -)l5UZWWi£ tlT t^T & <fc V^t 1 D T U —)V ; R 1 &1E& 

ilTMtUl^rDlt^jl/) T?^**i5a£T?ttJft$ ji"t*S U ; ££lCA 
5 AlXliR A ^ ±BS i-zi-Z'-Z'-R 1 (5$pJa ZK Z\ Z 3 RUR 

t ^ ^ ^D7;^;v N An7;i/3 + i/, ad t;hi i/2u 

^7-J?A J'TA ^V^>7A *;i/*rK ftt l^T * «k ^ # 

;i/*;i/^-;i/^^rS>, fc K 5 ^ J Xtt^U* y y N WM^ tiX ^X * =fc ^ T U - 

li^nt^ttJ;i^fD77;^;K M&ZtiX ^X % y-;i/:t**>\ 

20 a\ iiJ^-cut^i^ArD7'j-;i/f^, ■tft^fi-c^r* ct^r^* 
fi^nt^-c*<t^^fD77ji/W*A ift^nr^t^J: 

T4> l) — )V ft is 7 )V *r )\/ s iH^nt^tU^ArD7'J-;W^i' 

r: ;i/&l>"g&£ tlx ^X <b d; ^f 'n 77MJM;^ - £> * S^o ) 
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5 fp^)\z7s^s JiiiH I Vis JruHTLV— 1 (Huian T cell leukemia virus type 1 : 
t r T^fflJ3gSJfiL5l^r>-f 11)1, JrCF I V (Feline immunodeficiency virus : 
|sx>( X£-f KSIV (Simian immunodeficiency virus : 

:ti?)li> iftfflVlii:UT0#&e>1\ ini aids t-fcfot, x;&?>*€© 
HMM^tlU {5"JiSx>fX||l^#« (ARC) N »fftt^#fliy>^»* (P 

is gl) s *u-j»^ mm&5to.>hmm'pvtmim, x^xmi? 

20 tftb^;*»«tts 

(1) a (I) : 
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< 



R B 

^tw^7H-v> ; z a fi#*s^ tii^tituTt £^T)i*\s>, mm 

gtlX^X & cfc ^T)V>T=- Is -CH (OH) - % - S -SO-, -SO2 
- N -SO2NR 2 -, -NR 2 S O 2-, - 0-, — N R 2 — N -NR 2 CO-, 
10 -CONR 2 -, -C ( = 0) -0-> -O-C (=0) -Xtt-CO- ; R 2 (i 

15 ft-ti^T^ cfci^^niM X m £ ft § St? SJ&£ ftt 43 D ; £ e>£, 

A3IXttR A #, ±135$ : - Z 1 - Z 2 - Z 3 -R 1 (5S<K Z 1 , Z 2 , Z 3 &tf.R 

7 )\y^*i/7 J]/*)l, -hDx kKD*^, 7)VV-)V S T)l*-)ls 
stT)]/*)]/^ ^0 7/^;W AD7JV3^ri/, AD7/1/3 ^^7J^iK $/ £ n 

5 
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15 ( 2 ) 5£ ( I ) : 



(5$^ XSff R A tt_hI3 ( 1 ) tnmm ;YI«:-NH-, - 0-, - S-, 
20 -CH = CH- S - CH = N-Xli-N = CH-) Xtjk^ fi^ih^^. S (II 




ti^nsM^ s (id 




i) 
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^ XI* 

ts^ns^t^^) t-^$tL§-fb-&tixttS (iv) 




XSt>"R A (i±I3 ( 1 ) 2i 13 ftg ; DSIteS : 



-% 



T?^£ft5St^&3) -e ^ $ ft * <fb 3 ± SB (l) laao-fb^rti (A^x 

{±R A ©^-rn*tt> ±13 (i) nm % a: -z'-z^z^r 1 (s*, z 1 . 

Z 2 , Z 3 ^t>"RMi±I3 (1) £Rft«) T-^£ft£^T-g&£ftT& D N 
( 1 ) till. ),*0^DF5y^ ^ft&afi^ffFgSft-StfiXfi-tft 




15 



T?**3nSfti£«5#S; (V) : 



7 



WO 02/070491 



PCT/JP02/01779 



xs^R A tt±§3 (i) tmmm-, z 5 &mmm?Ri*NR) -e^fts 

<bi§rtJT»fti>±HB (2) §BI8©{b-£tJ (A*tXttR A ©^irftfr&, ±IB-(l) H3 
«fU SC:-Z 1 -Z»-Z J >-R 1 Z 1 , Z 2 , Z 3 StfR 1 ttlifffi t RIM) 

i^^Tt <fc^ 0 *8U£i¥AfcJ:±e ( 1 ) J: MM. ) s ^7^ s * 

n & © si n ± w $ $ n s % x » € ft & © m m m , 

(4) R A #5£: 




(5*ifN BIItt±IB (1) £RJM) •t-^£ft-SgT-&3±lB (1) ~ (3) © 

^-r ftfrciBf^biirtj (A3ixttB3icD^rn*»f±x ±sb ( 1 ) s = - 

Z^Z^Z^R 1 (a* N Z 1 ^ Z 2 , Z 3 SIfR MiffffifcRlM) TJ^Sti 
* «fc^» gm»3¥Af*±!3 ( 1 ) i:R)M. ) N ^©7"D h*7 v V, ^ft*>©ti 
( 5 ) A: 





•C S% d *l S *T? ft S ± B* "( '4 ')' B*«Mb£* • ( A B JI© ^ -f ft *» It . ±13 
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(1) m*> Sr-Z^Z^Z'-R 1 (^^s Z 1 , Z 2 ^ Z 3 MR ^±18 

*ft3*is*T:«*$ft-t* j;^. g&ss£A»±iB (i) ) > ^© 

5 (6) B 3EJI # s 5£ : — Z 1 — Z 2 — Z 3 — R 1 (5$*, Z 1 , Z 2 , Z^^R 1 

K±1B (1) iilEUIca) T-S2ti§»-£gi&£tifc±I3 (4) Xtt (5) IBf*© 

(7) R A ^5£ : 

- X 

H 

io (s*, z 4 ^iFR B «±iB ( i ) tmmm) •Z7f^n2>mx»&z>±m ( 1 ) ~ ( 3 ) 
(D^itM\zmm<Dih^m (A^ixiiR B ©^^•rtl^«^ ±ib (i) h^u 

Z i_ Z 2_ Z 3_ r1 z2> Z 3 Sl> - R i tt± gg (!) tlql^*) -e 

£ftT& J;v^ gm*3f Ate±I3 ( 1 ) hmMMo ) s *©7"d s> £\ 

(8) Z 4 «JHIi-?l:fe *K R^tFD^i/, T;i/3^2/, J/^D7^ 

< t^^TQ77;i/^t^->X(igft$nT^t'fei^75 ^T-&§±I3 (7) 
20 f3«8©4bi§rtJ (A^^i*R B ©^-fti*Mi, ±13 (1) HtK, : -Z'-Z 2 - 
Z3-R 1 (SC + n Z 1 , Z 2 , Z s »VR 1 tt±B (1) iiRIAtt) ti^ftSi 

g^s^A«±iB ( i ) tmmmo ) s ?07d ztit>®mm± 

25 (9) R B ^5t : -Z 1 -Z 2 -Z 3 -R 1 (&tp s Z 1 , Z 2 S Z'SVR 1 

tt±8B (1) ^^^ ; n,|,*T;g^n%±IB (7) 'xtt (8) mm<D 
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(10) AJI^Si-Z'-Z^Z^R 1 (5ScK Z 1 , Z 2 , Z 3 »£FR 

Mi±iB ( i ) tmmm) t?^^n§STfi^^nfe±«3 ( i ) ~ ( 3 ) (Di^tti 
5 (Dmrnm^s 

m$n■cv^T^) j;^T^;b^;i/^^^>*^^?.PT-fe^±H3 (l) ~ do) 0 
10 «fte>©*§MtK 

(12) 5£ : - Z^Z^Z^R^^^nSSA^: _ z i_ Z 2_ Z 3 

— R 1 (jC't's z i&tFZ 3 te#§S-& ; z 2 ttT;i/^p> ; RMig^^nr^T* 
i^7U n ±ib ( 1 ) ~ ( 1 0 ) ©i^-r nfr^iamo-fb 

15 (13) ^ ( I ) : 





H 



(ifcfK R 3 tt5£ :-Z 1 -Z 2 -Z 3 -R 1 (5£*K Z 'SVZ^ifg^; Z 2 fct 



3 : 




10 
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R B 

(14) ±BB ( 1 ) ~ (13) ©^"f ft*>fcgB«©fb£4»s €©7'n 

10 ^ti6©i^^±K : ^^ti§^Xtt«n^©^^tlti$W^ifiJi^i: ItM 

(15) gtltPfi^£i]-£-&3_hBB (14) 83«©IS31S*ajiK«K 

(16) mMmmwmmmmT°&z>±m ( 1 5 > fBm©isiiMtk 

(17) H I V-f >r^7-^iiait!*S±i3 (16) MCE^M 

15 tlx 

(is) t&H i v^jT"fe5±i3 (i4) mmvwmmmm, 

(19) x^XXI*a:>fXHi«^#ife©»i£^|»SiJXtt?&*a"Tf*a±IB 
(14) IBi&©ISIi£iMtK 

(20) _h§B ( 1 7 ) mmcommm.m^, mm^mmmmniRv/xte 

(21) «teW*KMav/xi*rDxT-«iaM©»EHiv«tt* 

±#^#§tStt^#t-S±8B (17) IB«©IS|gMtK 

(2 2) ±IB ( 1 4) - (2 1) ©V^ftfrfcfBf$©g|gM^£&#t 

25 ( 2 3 ) ±E ( 1 4~ ( 2 1 ) ©V^ftfrK:SBIRfflE3ijffi$&48iai-r;5 

fe©©±iB (i) ~ (13) ©v^n^tia^©-^^©®^ 

11 
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a ( i ) 



5 




1) A»#£M*#£**J»TifcSjau 

2) XjPBH&JB^ )SSI?XttNHf$5^ 

10 3) A&tfx 5$ : - C ( = X) R A T^£tl3S-Trg&£*l,T^5I^ 

4) R A iK A : 



Z *WR B l*±m (1) -ei*ji5^*5^ 

5) AfXttR A ^IM!^fSI©ei (fibs S:-C ( = X) R A #S*H 

20 2 - z 3 -r 1 (s^> z 1 , zk z'RifR^mmtmmm) -e^^nsst't 

6) AIfX«R A #gf^iS&ft;S©&B UIU ~C ( = X) R A #S$IL 




(5£* N B3Hfci±8B ( 1 ) i:HID- T-^£ft£»Xte5£ : 




12 
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5 5$ ( I ) -cwStisfc^tofc^ ttTOft^«t**t«. fftto-fex S (VI) : 



(5£4>, A«L BStMXtt±I3 (1) ft -S-fb^tJXSiiS (V 

II): 



io (S*. AM, R B \ X£?>"Z 4 &±fE (1) £@lt£) T-^£ft3-fbi!r$3T*;g>3o 

±sa (vi) ava (vin t^^t^ AixiiR A (BiixtiR 8 ) 

©4>& < tb—Difis ^:-Z'-Z 2 -Z 3 -R' (S^n Z 1 ^ Z 2 , Z 3 &tFR 

^±±13 ( i ) tmmm) ti^nssffi^fit^t), £ 5) tAixi*R A (b 

!XfiR B ) # % ±BS5 : - Z'-Z 2 -Z 3 -R' Z 1 , Z 2 , Z 3 &l>*R 

15 x {i±HB ( i ) tmmm) ti^ti^ST-ii^tit^stiiMfflei^ i~e 
ii© s«i¥ a ft * ait? Bf&£ ftr o x * <t ^ » 

a (VI) ^£ft6ft-£f3©5^ ttK:eJlT©JBtll##* Ul^. -r*t>"fex 
a ( V I - A) : 
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(&tp s am, BBS, x s z \ z\ z*RVR l \±±m (i) tmmm) 



a (VII-A) : 




(VII-A) 



(5£tU AB|, X, Z\ R B , Z 1 , Z 2 , Z 3 St>*R 1 tt±I3 (1) till) 

T?s%*nsft^»»tfa (V I I -B) : 




abi, x, z 4 , R B , z 1 , z 2 , z 3 st>'R 1 «±fB (l) i:n«ttt) 

±IB5£ (V I -A) N (V I I -A) SVS (VI I -B) f^Stl 
2>i\j&V!UZ%^X, AifXttR A (B^yttR B ) # s ±sBs£ : - Z 1 - Z 2 - Z 3 
-R 1 (5^ Z 1 , Z 2 , Z 3 ;RtfRMi±3B (1) i:PI&it) -C^ftSS-Ci 

tix^z>tii.my.ft(D®-w.-e i ~6fi©gmai¥A^e.3i^^ti?)^-?:fi^^ 
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fn7'J-^ (TIB© T 1, T 2) ii|H<> *£i^£*9 it" £ JIf 

10 £UOo 



Sff ; Het ii'NrDl?) 

^I^^t^f^tti;<^ AWB§©ifiiii?j:itii, fitmm^, mm 
20 #^-&s ~mm-&ftm-f bh% 0 A^st>*B^n»#^©^^e>Ti^^^ 

» f * - » <D Jl? #a*JR? "C D ; "H (c'Jp : f : ; «St J® ? > Tf/X tt SI . 
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1,2,4- ^ ^ S> 7 V* — ;i/-5--f /K 1,2,4-f- 7^7 y'-;i/-3-^ ;i/ 1,3,4-* * — 

;i/-2--f ;k i ) 2,4-t^ty7v"-;i/-5-'f;K 1,2,4-* * •»*■ $; 7 y - ;b -3--f -f v 
f7y-^-3-^K t?y $?>-2--f;K hru^y>-3--f;K hr5 5>>-2--f ;k e 

\f.*> v-frs-j ;w h y T^-;u-3--f r^y-w-fiK **-y-v/— 

15 V — )l-4-^)l, l,3,4-f7^7^-JV-2-^V, 1,2,4-f 7^7V-il'-5-'f ;K 1,2,4- 
f-7*J7V — )V-3-4 )V S 1,3,4-* ^ify7^/-;i/-H;K 1,2,4-* *1f^T^-;i/ 

-5--f;w i,2,4-* \/-;i/-3--f ;k -^vf 7^-;v-3--f;K tijy>-M 
;k K'J^^>-m;k K7*;>-2.-f;i/, t^y>-MJW KU5S?>-4--f 

V— ;i/-5W ;w *^i^\/-;i/-2-'T ;k f-7^-^-2-^ ;k 1,3,4-77 y 7 V— ;i/ 

25 -2-'f;i'> l 1 2,4-f7i'7V-;i/-5-'f;K l,2,4-f7i;7V"-JK3-^l/, 1,3,4-** 
tf^7^-JWMiK l,2,4-**+^7\/-;i/-5-^ ;W 1,2,4-* *W7V — )V-3- 

try ^ y>-2--f ^/«tf|tH , 6n4o 
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0 5 ~ 8 mo^mmmmm ( 5~8M®^#^^^ii) M/xkut© 5-8 m 

-f ^"v"-^-H;k ^> v"^-^^V'-;i/-2-'f *j y >-2--f ;u % ^>>y 
y>-3-'f;^^ y >-2-w ;k y >-4->f ;k ^;>j>-h;k 

io 6--c;w rf'Ji^-Hiw % jvj^J -)i>-i-j 7 h y y>-6--f;K -f 
> H-;u-2--f ;w -< v>f > F-;i/-i-^;P#^^if6tt-s 0 

fD7'j-jWH<, nuts s<y%4 x ;k ^>\/^-^-y-v* 

15 -;i/-2W;i/s y >-2--r ;k y >-3--t;k y >-2--f ;k * 

-fy*;y>-3-o, 7'J>-h;k 7'J>-6-^;k 7>j>-8-^;k 7r'J^ 
>-2--f;K /T'Ji^^-^^ /r^'V-M/K 7 , r!) , ;>.M^ 

y — ^Jx.«, ^<>x-f $ ^v*-;i/-2--r ;k ^>^#*ti-v*-;t/-2- 

25 ^^}f^rii.o 

* (I) tl 3 ft ^ Alilltli, #}3 S J^T©fc<D#i? S 

17 
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10 



X 

CM 



t^o tnt>t>* s (i) -e^ns-fb (ii): 

N x 

Y V 

(5&*> X, Y&t>"R A tt±IB ( 1 ) fclifcg) HmZtlitti&to, a ( I I I ) 
N X 

(St;* n x N R A ^t^Ytt±g3 ( i ) tmmm •, cams 

r^Jh ^ 




T-S$Ji5it^§) ■Cj^nSftj-SlftlXttS (IV) 
/^N^N X 



(IV) 



X£VR A (£±Se (1) ^MIS ; Dlf ttsS 



N 



^ (V) : 
-N X 

00 



(:&*, XMR A tt±I3 (1) £N*tS; Z 5 !«MS?XliNH) 
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ft*, ±E£*, AMX&R A <D^ftl frits it: - Z'-Z^Z^R 1 (S 

t> © 9t J* g it a » a # e, s iR $ n & x -e g m $ n x t» «t ^ » 



5 S : 




Bi^tt±s3 ( i ) tmmm) xmsnzmt itit a; : 




10 ft*, ±I3:£*, A^XiiR^^fftfry:, St : - Z 1 -Z»-Z 3 -R 1 (S 
if, Z 1 , Z 2 , Z 3 ^t>"R 1 {i±l3 ( 1) fcPUM) T^«*ft££T?Elfc£nT* 

15 T-&*ltt\ l^&Slfi&otU^, 1-ftt)-fe> ^MSi, * (I) x « (I 

i), s (in), s (iv) , st (v) . s (vi) , a(vi-A), a 
(vi I) , a (VI i-a) (vi I - B) -e fts-fb^*© AM x 

f*R A #, ^:-Z 1 -Z 2 -Z 3 -R 1 U*, Z 1 , Z 2 , Z 3 R 1 tt±ffi ( 1 ) 

19 
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TVl/^rl/A t;i/^-u>, -hnv, 7J>F, 75^;, 97=.*? J ^ ^7A 
tfej;u^Tn77;vJrj^*i/, WWi$ ixx^T* i^77^Wft. BSl 

A^XttR A 0g^qTfg^ffi^CD{Sg (fiU 5t:-C ( = X) R^mit 

20 
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tz>m.mm**m< . ) <do%, ^ : -z'-z 2 -z 3 -r' z 1 , z 2 , 

5 hn N th'n^x r;i/^-;u s Tfr^frXfr-fc-)^ S&SJit 

| ^ ^t^lc};n7U^ t;!/:*-;!/^:^ j\ut)v*}}, s ad7;i/3^>>, S/^nT-;]/ 
i/^nyjUr-iK i/7A ^l/TJ^K g^£tiT Ut* «fc ^#;w** 

10 *))/s g*fe£ftT^T&J;v^'rn77;i/dp;w gt^$tiTV^"C'fej;V'>TU— ;b 
#3rS^ gj&£ftT<^T % X^^y^uy 'J — ;i/ * * $/ , £ tit ^ T * J; ^ 7 

15 ZtlX^X & ct^T 'J — )l#*i'T)l'3r)l, g^$ ftT O T & <fc 1^5^ D 7 U — 
)l#*iyT)\s*)l, WWk$nX^X&^TV-)\/3-*T)V*)];, gm^tlt^ 

;k fi^titi^t*j;i^7D7U-i^^*-;K g&£ftT^T t 
v;i^;i/;*;t/*:^;i/X{;ig^£ftT^T $ iUAfn77;v^;w;v*^;i/i) s Jf 

20 £b^o 

mcD^Xt), tFnJfy, T;i/Jr;i/ N 7)ln*i/, 75A gm£ftT^ 

t^i cfc T V gm^tlT^T £ J;l^rD7 U-;K g#l£ ftT In T & <£ 

^7'-5;u^r;i/ N g^^tir^T^j J;^atD77;^;k fif^tiT int * J;^ 

•.. .. ; ■ ■■ r-. "V21 • • • • ' • :. • • . 
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fix l^T % &\,^Ty )V*fr?-*^ fi^£;TiT^T& cfci^^nT^*;!/?- 

* «t ^75 ;i/^r;i/^;i/*-;i/X(ig^^ tiT T & <£ ^ □ t ;v dp- ;i/ ;i/ 

Ytltti, -NH-, 0 % -S-, -CH = CH- V -CH = N- 
10 Xte-N= CH-tfflf e»tl§ 0 : -NH- N - 0- s - S-, -CH = 

N-X&-N = CH-«3; U^o 

$l X. «U S:-R', Si-CH^R 1 , S:-CH=CH-R 1 , 5$ : - C H (O 
20 H) - R 1 N ft:-S-RK S:-SO-R', 5£ : - S O 2 - R 1 , S:-SO 
2 NH-R\ S:-NHS0 2 -R 1 , ft: - O-RK Si-NH-R 1 , ^: 
-NHCO-Ri s S:-CONH-R', : - C ( = 0) - O-R 1 , ft : - 
O-C (=0) — R 1 N 5$ : -CO-R ^ ft : -C 2 E 4 -R\ S:-CH=C 
H — C H 2 — R 1 s 3: -CH (OH) -CH 2 -R', - S-CH 2 -R', 
25 ^:-SO-CH 2 -R 1 , 5$:-S0 2 -CH 2 -R 1 s S : - S0 2 NH-CH 2 
-R 1 , S:-NHS0 2 -CH 2 -R\ S:-0-CH 2 -R 1 , 5* : - N H - 
CH 2 -R \ ^:-NHCO-CH 2 -R', S : -CONH- CH 2 -R ft: 
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-C ( = 0) -0-CH 2 -R 1 > Sfi: - 0-C ( = 0) - CH 2 -R', 5* : - C 
O-CHj-R 1 , S: -CH = CH-CH = CH-R 1 , S:-CH=CH-C 
H (OH) -RK 5$:-CH = CH-S-R\ S : - CH = CH- S O -R 
i^:-CH = CH-S0 2 -R 1 s S:-CH=CH-S0 2 NH-R 1 N 5£ : - C 
5 H=CH-NHS0 2 -R 1 , S : - CH = CH-0-R» v 5$ : - CH = CH- 
NH-R 1 , 5$ : -CH = CH-NHCO-R K 5£ : - C H = C H - C 0 N H - 
R 1 , 5£:-CH = CH-C ( = 0) -O-R 1 , S:-CH=CH-0-C ( = 
0)-R 1 ^:-CH = CH-CO-R 1 ,S:-CH 2 -CH = CH-R 1 ,it : 
-CH 2 -CH (OH) -RK a:-CH 2 -S-R'^ 5$:-CH 2 -SO-R 

10 1 , Si: - CHa-SOa-R^ S : - CH 2 - S 0 2 NH-R S:~CH 2 - 
NHS02-R 1 , S: - CH2-0-R 1 , S : -CH 2 -NH-R', * : - C 
Hj-NHCO-R 1 , S: - CH2-CONH-R 1 , S : - CH 2 -C (=0) 
-O-R 1 , S:-CH 2 -0-C ( = 0) - R\ S: - CHj-CO-R 1 , 5£ : 
-CH (OH) - CH = CH-R 1 > S:-S-CH = CH-R 1 , - SO- 

15 CH=CH-R', S.:-S0 2 -CH = CH-R 1 , 5$:-S0 2 NH-CH = C 
H-R 1 ,S:-NHS0 2 -CH = CH-R 1 ,S:-0-CH = CH-R 1 ,S: 
-NH-CH=CH-R 1 , S:-NHCO-CH = CH-R 1 , S:-CONH 
-CH = CH-R \ 5£ : - C ( = 0) -0-CH = CH-R', S: -O-C ( = 
0) - CH=CH-R 1 , S:-C0-CH = CH-R 1 , ^ : - C 3 H 6 - R 1 , 

20 ft : -CH 2 -CH=CH-CH 2 -R 1 , 5£ : - CH 2 -CH (OH) - C H 2 - 
R 1 , S:-CH 2 -S-CH 2 -R \ S : -CH 2 -SO-CH 2 -R', 5* : - 
CHa-SO^CHa-R 1 , S:-CH 2 -S0 2 NH-CH 2 -R', 5$ : - C 
H 2 -NHS0 2 -CH 2 -R', S:-CH 2 -0-CH 2 -R 1 , S : - CH 2 - 
NH-CH 2 -RK S:-CH 2 -NHCO-CH 2 -R 1 s -CH 2 -CO 

25 NH-CHj-R 1 , - CH 2 -C ( = 0) -0-CH 2 -R', St : - CH 2 
-0-C (=0) — C H 2 — R 1 % S:-CH 2 -CO-CH 2 -R 1 , 5£ : - C 2 
H 4 -CH = CH-R 1 , - CH 2 -CH = CH-CH=CH-R 1 N S:-CH 2 

23 
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-CH (OH) - CH = CH-R l s 5$ : - C H 2 - S - C H = C H - R 1 , 5* : 
-CH 2 -SO-CH = CH-R 1 ^:-CH 2 -S0 2 -CH = CH-R',S: 
-CH 2 -S0 2 NH-CH = CH-R 1 ^ * : - CH 2 -NHS0 2 -CH = CH 
— R 1 N ^:-CH 2 -0-CH = CH-R 1 , S : - CH 2 -NH- CH = CH- 
5 R 1 , S:-CH 2 -NHCO-CH=CH-R 1 , S : - CH 2 -CONH-CH 
= C H - R ^ S:-CH 2 -C (=0) -0-CH=CH-R^ S:-CH 2 
-O-C ( = 0) - CH = CH-R 1 s S:-CH 2 -CO-CH = CH-R\ 

- CH = CH-C 2 H 4 -R 1 ^:-CH=CH-CH = CH-CH 2 -R 1 S 
& : - CH = CH-CH (OH) -CH 2 -R', 5£:-CH = CH-S-CH 2 

10 -RK ^:-CH = CH-SO-CH 2 -R 1 , S: -CH = CH-S0 2 -CH 
2 -RK S:-CH = CH-S0 2 NH-CH 2 -R 1 , S:-CH = CH-NH 
S0 2 -CH 2 -R ] , S:-CH = CH-0-CH ! -R 1 , 5£:-CH = CH- 
NH-CHz-R 1 ^ Si:-CH = CH-NHCO-CH 2 -R 1 , ^:-CH = C 
H-CONH-CHa-R 1 , 5$:-CH = CH-C ( = 0) -O-CH.-R 1 , 

15 5C:-CH = CH-0-C ( = 0) -CH 2 -R'XttS : -CH=CH-CO- 
C H 2 — R 1 (i£tK RMt mmZtlT^Xb V Sm^tlTVMT* 

20 ^r-Z^Z^Z^R'^^ftS^LTSfSU^©^ 

1) z^wz^^is^-eife**^ 

2) z 'sirz 3 ^#^^^^ z 2 ##*gi^ -co-, -o-, - s - 

S0 2 -Xttffii7J^b> (Ht-CH a -, - (CH 2 ) 2 -) T'fe5±§l^ 

3) Z X MZ 3 ##^-?r$> \j s Z 2 #ipL|g^ -CO-, -O-s -S-, - 
25 SOj-Xtt<S»7^*l/> (Ifc-CHj-, - (CH 2 ) 2 -) tfc!) N R 1 ^ 

4) Z >MZ 3 ##^T«& ^ Z 2 #-S0 2 -, -CH 2 -Xtt-C 2 H 4 -T! 
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5) z 1 &7^*i^ >-e& !k z 3 ##igi§r-e;fc <k z 2 tfwm$nx 

&^T))/*V > s 7)\s>T-}s>Xl±-0-Xfo ^ R ^^S^^tlTV^T'fe 

5 i/^D7il/^K!)l^ 

6) Z ^^^^XttT^^rl^ yXfrZWiSs 

7) Z ^i^^Trfe^l^ 

8) Z 2 ##1^ T;i/drlx> N - S 0 2 - Xtt - 0 - X & £ «^ 

9) Z 2 tf^-&, T)V* l>>5U±-0-X$>Z>M-&. 
10 10) Z 2 iS7i^l/>X(i-0-f$§i^ 

li) z 3 ^*#^xttT;i/dr u yx&z>Wi-&, 

1 4) R 1 tfmWkZtlX^X<b&\,^>'!7 P7J^;W li^tlt V%T * U - 

20 15) R l ifiW^tiX^X% <t^7 y-;i/T'&S*|£\ 

1 6 ) Z 'S(FZ 3 tff8^$ Z 2 #7;i^l/>T»& R^Egl^tlT^ 

17) z 1 ##!§£;Kte7;i/*i/>T-& z 3 A5^ijg^^^ 5 % z 2 #ggi£n 

25 llt^t* i^7'J-iK g&£tlT^T 4) i^ArD7 U -^Xligi^nt 

U^. 
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Si : -Z *-Z 2 - Z 3 -R l -C&2tl%>&<D&£ L^Mtt-mt LX&^ 7 
2-7Jl/tD7xz;K 3-7;i/*07i-JK 4-7;^P7i^;K 2-7 
DD7xZ;K 3-^DD7i^;W 4-^DD7i^JK 2, 4-^7;i/^"D 

5 7rc^;i/ N 2, 6-^7WD7i-JK 2, 5-^7il/tD7x^;K 3, 4 
-$;7WD7xrjK 4-^f-Jl/7x-jK 3-hij7;WD/f;i/7x^;K 
4-h 1 J7Wn^;i'7xr;K 4 - t K D 7 ^ — 4-^h^->7i 
- ;i/ N 4-7nt7xz;K 4 - £ 7 ^ - y ;k 2 - 7 )]/* n ^ > S> 

;K 3 -7;i/:tn^>^;K 4-7;i/tn^>i?;K 2 - 7 n > i?;i/ N 3- 

10 ^dd^>-7JK 4-7on^>y;K 2, 4 -¥7 )l/*n'<>i?)l> s 2,6- 
^7;i/;fr d^>^;w 2, 5 - V? ivtn^yvfrs 3, 4 7;i/;tn^>^ 
;i/ N 3, 6 - ^7;i/^D^>^;i/> 4 f-fl"<>$>/K 3-F>j7;i/*n^f 
;i^>s^;k 4-h'J7;i/tn^f;H>^;K 4 - t K n =Jf$/^>y;K 4- 
^ h ^>^<>^;k 4 - 7*n^E 4-7x-;K7^;k 2-7^-;i/ 

15 x.^-;i/> 2- (2-7Wn7x-*) x.^;K 2- (3-7WD7x = ;H 
2- ( 4 -7 )Vs>TU 7 1-iH x^;k 2- ( 2 - 7 P D 7 x 
5=-;U> 2- ( 3 -7 □ D 7 i xg^K 2- (4-^DD7x-^) x^;K 
2- (2, 4-?7]V*D7x-;V) x?-;K 2 - (2, 6-^7MD7xZ 
x^;K 2- (2, 5->77;i/^D7x-Jl/) x^7K 2- (3, 4-^7 

20 WD7xr^) x^K 2- (4-^jl/7x-jb) x^;K 2- (3-h'j 
7;i/tD^f;i/7xz;i/) xg^K 2- (4-MJ7iWD^;i-7x-;i/) x. 
fJK 2 - (4-tFD + i/7x^^) xf;K 2 - (4 h^>>7xr^) 
x^l/, 2- (4-70^71-^) ifJK 2- ( 4 - t" 7 x. x U )V) if^K 
^>-b* >7x;i/*-;i/ N 2 - 77i/;t Q^o-b? >771/*x;k 3 - 7;p^- n > 

25 7x7U*-;i/s 4 - 7;i/;T D'<>-fe*>7N;i//fr-;K 2 -7 O D^>-t£ >*;i/*x;K 
3 - 7 n D^>^f>7;i/*-;i/s 4 -7 a n-^-tf >7;i>*x;k 2, 4-S?7 
;v^-D--<>-tf >7;i/*r.;i/, 2, 6 - 7;i/^-p ^>-fe" >7n;i/*x;k 2,5- 
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p< ^;i/^c>Hf >7W1/*^;K 3 - h U 7)Vtu >77!/tf; — ;k 4- 

h U 7;i'^-D^5 L ;i/^>Hf 4 - t F n *S/^>-t? 

4 b ^ -tf >^;i/*-;i/ s 4-^Dt^>*'>7;i/*^;w 4-7^- 

n7irjl/f-5T, 4-7Jl/5TP7ir;i/ft 2 - ^DD7i-jl/f i", 3-7 
QD7i^t 4-^DD7i-Wt 2, 4-y7WD7x-j|,ft 
2, 6-$;7JWD7i;i^t 2, 5-^7;^D7ir;^ts 3, 4- 
^7j|/tD7xrjl/ft, 4 - ^ f-71/7 x .=. ;i> *\ 3 - h V 7 JVt U ^ f- )]/7 

10 4-HJ7)l'tn^jl/7x;ji/5 L t, 4-h h*D^y7i-;i/f- 

*\ 4-^ h^y7xr;|/ft, 4-;nt7x-j^t, 4 - tf 7 x =. y 

7x;^y, 2-7i^P7x;Jry, 3-7;WD7x7^y, 4-7 71/ 
tD7x7^y N 2-^DD7x7^y, 3 - ;7DD7x;^i/ s 4-7DD7 
x73^ s 2, 4-y7J^D7x7*y v 2, 6-^7j^D7x7Jfy N 2, 

15 5 - ^771/^-D 7 x 7 3pi/ s 3, 4-^7Jl/tn7x7^y x 4-^)1/7x7 

3-hiJ7;vtn^?-;v7i;*y, 4 - b y 7)Viru * ^;v7 x 7 ap>x 

4-tKD+y7iy*y, 4-^Jfy7x7ty, 4-7*n^7x7^>, 
4-7x-JI/7x7^fy 1 ^>*;^K 2 - 77l/;tD^>^ 7K 3-77l/^D 

'Ovf-OK 4 - yfr-fru ^>vV7K 2 - 7 □ d^> ;k 3-7pd^> 
20 4-^DD'<> i ;-fjK 2, 4 -^7 )i^a^.yj^ ;k 2, 6-5^7 

)]/ytn^y^J^ ;k 2, 5 771/;tn^>v^;K 3, 4 - *J 7 71/3}- d ^ > y" 
-<7W 4 - p< VM 7K 3-h'j7Jl/tD^f;Hy7-f;K 4 - h >J 7 

;i/^t" □ p< 7-;i"K>\/-f ;w 4-tFn^y^>^;K 4 1- y-f ;K 

4 - 7*D^^>^^ ;i/ s 4 - 7 x-7l/^> W 2-^x-;k 3-^x.-';i/ s 
25 7;i/7'J;K 3 - 7 U 7Vp< ( 2 D ^7x>- 3 -^J^ ^f;K 

2-K3ij;^ 3-K3iJ^/, 4-K3U;k ( 2 - 7 )l* □ £ U > - 3 - -f 
)V) * (2-7 Wnb' U.5> > - 5 ^#7^ (5-7WDKIJ 
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^mmih^^j(DmmtLXs a : - z i -z 8 -z s -r i (s+n z x s z 2 , 

Z 3 SVR 1 tt±ffi (1) "C^SftsaSTS AJSXttR A #HtfcqI«6& 

5 fi^Clig (ft Us 5£ : -C ( = X) R A &m&LX^%ffi?izm&t%> AM±(D 

SJftnrt8fcffi*©ffi« i: fcfcs ASIX & R A ©2lc*M : ?**«r6 UT ^ « JR^ftjfti* 
10 U *»WflS'&«l± % Sj-Z'-Z'-Z^H 1 (^ffs Z 1 , Z\ Z 3 RVR 
l tt±B ( 1 ) ^2ftS»#±g37KJfiIi^CSlftUTV^fbi^«lc 

rT;i/^b>j i± N mm$& 1 ~6illl©i£SI«X(i^^)K0T;i/^i/>§mt*Us 

ftftft 1 ~4ffl©Hiltt©7';i/*i/>"Cfc t)s ^^b>s x^i^> N h 

20 'J^f-l/>XI4rb7^fl/>tfflf&jiS. 

j@©itil^©T^^r: u >-efe Ds $l£«s t* = 1/ 7°D ^r: V > ifi^if 6 

25 ix&o 

rr^*;i/jii, &3g»i~i o<@©ifiil^Xtt^fe«©T;b^;i/SSSi^Us 
^ilt ^f^K x.-?-;k i-7at;w -YV7*nif;Vs n-:/^;i/ N -f y/fJK 
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sec-7f-;K tert-7*f-;K n-^>f-;K •fV^>f;K ^^V^W tert-^. 
>^;k n-^s^K -i v^**/)\>s n-;t7^;w n-;-)i s n - 

7^)vm&m? ibti% 0 s u < (is 1 ~ 6ffl©T;v*;i/T'& 09*.^ 

5 ;K tert-7°^;K n-^V^K ^V^>f;K ^tf'OfJW tert-^V^;!/, 

mm. 2 ~ 8<i©ili«t»txtt^S^©T;i/^-;i/§Mi«L, tfy£fcfc\ 1-7° 
n^.-;i/, 2-7d^^;k l-/r-;v> 2-7*5 : -x;K 3-7*^x;K l,3-7#^:n 
10 3-^f-;b-2-7*7 1 n;i/^As^{f ^n5o 

r7'j-;vj fi, ^m^mm^ib7mm (71-^) S^^^^#i^^<bzk^ 

S ($lxJ£\ 1-^7^;W 2-t7f;K l-T>hU;i/> 2-7>h'J;K 9-7>KJ 

;k i-7it>t> d;k 2-7it>^ d;k 3-7it>F u;k 4-7 x±> h y;i, N 

9-7it>h'J ^SR*-r§o HfS L< tts 7 xz;i/Xttf7f;i' (1-7-7 9^ 

15 ;K 2-^" 7 5^1/) 7i 5 ^(f e>n?.o 

Hfc IT -2) o 

fit 31 HI ^ &l>VX(i^3IIJI^£3S !*!(;: 
1 ~ 4flI^A,-?:^T& «t ^ 5 ~ 8 m®%£Mft Zmmts ti Z> . WWi^mteBM® 

1 ~ 4<I^A,T*VM: & cfc ^ 5 ~ 8 ICD^JIA^ 1 ~ 4flf© 5 ~ 8 I©t3M^ 
XHfe b < «fiii© 5 ~ 8 mcDHSmm^y' n^tM'S % s Bmwtfe&ffili© 

25 Ufp 7 ij-^j ilLTtt, mz.\£, 7U;i/ (^Jx(±\ 2-7'JiK 3-7'JiV) > 

2-f d V ;k s 4 =• ^V* U ;i> ($J x. (i\ 1--Y =• W U ;k 2-^ 5 V'J 
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t7 ( ;ijji/) „ MJ7-yy;p (#yx.tt\ 1, 2, 44'J77-;wh;k 1, 2, 4- 

h 'J U — J]/ -3-^ )\s s 1,2, ^b'jT^-W-^^s f h7^'J;i/ (#lx.tt\ 

1- x h 7 v" y ;w 2-x h 7 N / 'j ;k h 7 v* y s t^if^'J ;i/ tt\ 2- 
5 ;f3rtM/u;K 4-^-^-9- v" u;k 5-:**-y-y y )V) ^ -fy^ViM (^Jx«, 3- 

^v^yyji/, 4--f vdr-y-i; u 5--r v^-y-v* y;io % f7v*'jji/ ($mi\ 

2- ^TV"y;K 4-3 l 7v m J;k 5-t^t v" y ;u) > T^T^T^U^s -f VfJ^'J^ 
( $1 £ (i\ 3--f vj-tV u ;k 4--r v t*- t V 'J ;k s--f v^7 V y ;i/ ) % t: u ^ 

(flO;?.^ 2-t^;K 3-^yi^K s 3-tf 

10 y^-;i/ N 4-tu^-;i/) s t'J (#Jx.tt\ 2-try 4-tu 

($lxfi\ 2-t7^-;i') N TJ-^rlt^Ty U ;i/ («*« N 1, 3, a~**W7V — 
;i/-2--Y;i/) s ^>V7ij;v (#i]jL&\ M> i ;[b]7'jjw 3-^> , ;[b]7ij;K 4- 

^>y[b]7'JiK 5-^>V*[b)7'JJK ^^'/[bpiJiK 7-^ > V"[b]7 'J s 
15 ^.y^Jf-x.-)]/ (^Jx.{i\ 2-^> ^[bJ^^W 3-^> V r [b]5 L ^-;i/ N 4-^>\7 
[b]^:n-;i/ N ^yyiblfi-iK 6-^W[b]7^ — ;K 7-^ > ^[b]f- x.-fr) N 

^>x^ $ *'v*y;i/ i-^>w s. *v y;K 2-^>vr-f $^\/u;k 4- 

^ > v* -r $ v* y ;k 5-^ > y $ y v" y ;i/ ) N s? ^ > y ;k ^ > \/;** -y 
V u ;k *y*tHj;u (0y*.tt N 2-^y^r-y-u-;i/> s-*y *-y-y 6-*y* 

20 -y-y-;i/) x $/>yu-;i' (0>j*.« N 3-j/>;y=^, 5-^>>y 
y^;w 6-^>7'J-;k 7-^>>yy-;u, 8-i>w y N *tyM (#ix. 
«x ^^-yj^s 4-*y-v*y^;w 5-*y-v"J-;K v" y 7-*y- 
v*y^;w 8-**y y * *y y;i/ 2-^y y;w 3-*;'j;w 4-* 

j y;K y;K 6-^y u;k 7-^/ y;K s-^y y;i/) \ 7 (#1 

25 iii, 1-7 $ ? v=.)\/, 5-7 $ => 6-7 *? s -rv^yy^c^jx 

«s MV^t7'J;K MV^r^'JiK MV^^'JJK MV*>"J^ 6--f V 
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2-7"xU^-7K 4-:/x'J^-;K 6-7t'J^-JK w^-a*) n #;WO./ 
U7K 7it>HJ^-iK 7^'J^-;v (fJiii\ 1-!P*>J^-;W 

-;k 3-t#i>^-;k 4-7*'J*;=^ 9-7 ^ OF 1 ;* (0»i*.«n 
1-4 > k u ;w 2--f > h* u ;k 3-4 > h u ;k > K u ;w 5-w > H u ;k 6-^ 
5 > f u ;k 7-w >F'J;H, -f v^>F'J;k 77t (01 * B, i-y x.± v 
-lis Xli7i;f7^-;v i-7i;f7^-;K 2- 

7;^;i/i?fe0s 09*Kn i/^D7Dt;K ^£n7>;K s/^d^>^;k ^ 

d T^-ir-^j «U $g?§& 3-10 ©»tt©###M0Hb*i&ai£*lf|c 
U mints t/tru-rui-fr i-->^d7d^;H „ ^^n7"r- 

-1— ill's Z-i/9 P-^>-r >-W7K n^y?- >-W )i) „ S/^D^dr-fe 

-71/ (<fy*.«s l-S'* n^^r-fe >-W )ls 2-i/?u~s**y-l" ( ))/s Z-i/#u 

■frt'r-fr (mX-l£s 1-1/ & uttTr-fr) mt^tfbh&o Wfcs l-S/^tt^ 

20 *-fe>-w;w D^*-fe>-w ;i/s 3-^^nA^-fe>-w;^'!?si^o 
r^rD*^ ^71/ j » % ill?, KSSJg?* Xtt«ltfll?ft<l>fc < fc* 1 JBl 

Iiftl, 0O*.« N l-enij^, 2-en'j^;i> N 3-^dU-71/> l-Kn'jy^, 

3-KD'JJ>^ 1-J V -)Vs 2-J 5 ^\7* U 4-J ^ 

25 'J -7K l--f 5 U ^-/K 2--f 5 ^ S J U S>-7K 4--T $ y V/ U 1- 

s>=;k 4-K5»;ijj;=;k kaijj;a 2-t^ys>;K 3-k*u$>;k 4-tr^y 
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rT;i/3^^>j o^v^g&^yu ±13 r r;v^;i/j ^rantii-efc u ^ r ^;i/ 

5 3 + hltlt MZ-\£, *b**s, i^'A n-7'D#^>s -fV7D#* 
n-7"h*$A -fV^h*^ tert-7" h * £##0* e>ft3o tt> * h * 

tert-7 h *j/*^rW*tT6nS. 
VT)\/n*ci/7)\/*)Vi t± N ±13 r^^n^ri/j #ttJj|Lfc±aB r7;i/ + ;i/j 

V/n^>>^f;K n-/^->^fiK, ^V7"^J/^f;K tert-7 h 3^>* 

r7;i/*r;i/j ii, ±13 rr;i/*;i/j fc l fflXte-£*i&±eD = S*g-&**r-r 5 

|KJ||R2~ 8ffl©7;i/*^;i/£i8lI|cU 08* K N xf-n;K l-7D^-jK 2-7'P 

^^;u^;i^^-^x x^;i/^;i/*-;i/, n-7nt:;wJl/*-jK V7 
DKWf*=*, n-^f-;)/^;!/*-^, ^fv^)v^ji/*^JK sec-^f-;!/^ 

-<v^^i/;v^;v*-;i/, n^rf-i^j^-JW n-2j-??-;i/x;v*x;i/ N n 
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5 ©gifts i: btli, tji*^ (fll&WU ^f;K x^;k ^f;i^) „ 7)vu 

15 StliSo 

sec- 7* ^ tert-^'f-;!/^^-^ n-^>?-;i/^-*^f-;i/x -f 

x^f-tfx^K n-7DWf3Tx^;K -f v7d t;^txf n- 7*3^1/ 
^^-x^;i/ s -fv/fH*x^ sec-T^l'ftfx?-;!,, tert-7*f-;i/^;t x 

n-A 7f t if n-t ^ f j^txf ik; n - ^ - /1/^txfjK n - f *s 

.1.. ■■ . ' ' '•.7-33''" • 1 ' ' ••: ' • 
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;!/^;*x7-;Hf#¥fcf&ftS. £?|;b<«s Ml-607;^i^^-i)Sfl 

r;\D7;i/^j »i N 1 tt±c^ny >-egJft& ttfe±f3 r 7;v+;i/j $ it tie 
fSo its ft*ftl~3©;Nnywb7**;i/##*i/<s 0H*fc^ h'J7^ 

Us $J;ltt\ h 'J7WD^ 7Pny b3^>, i/^DD^ h^>, 1,1- 

^^DDlK^ 2,2,2- h^Dnih^ri/JSi^tfJitfcffehi, 

io r;\n7;i/3 + i/7;p*;i/j «\ ±13 r^D7^3^>>j #gJ&bfc±i3 r T 
&5ftiftu Mill h'J7;vtn^ ^nny h^^-^^- 

;W y^nn^ y.'^DDiF^j/^iK 2,2,2- h U ^ n n i 

h3r^^;K hU7;i/tD^ h+J'xf-^K 7DD^ hJri'xf;!/, V&nu 
* h*S/:n?-;K i,i-i;i?DDiht>>i^;i/ > 2,2,24^noil>+^xf;i/ 

15 fisfifefts. 

r7;i/*^A;i/*-;^ + i/j ±gs r7;^;i/*;^^;i/j tfKJKIK-fC 

r75^#;h 1^ 1 ~3f@©±iB r jy-^j * s e#lbfc±sB t7)V*fyA 
fcltiftU Amis ^>^;k ^7i-;MfJK hij7i-;MfJK 7 x* 

r^rUT?)V*)VA tt> 1~3<I©±§B rAfn7'J-;h #B8IUfc±lB 
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L<s #'Jx.tt\ 7»J;M?-;K 3-x.-)V*?-)\, s tniJ/MfJK 

*^)]/, t7V"'JJMfiK hij7y;;Mf;K rh7Vj;MfiK ^-^it 

v'y^^K -i" ytf-w y 9=-;k ^7v*y;M^;K f-T^rv* u 
^'j/MfiK ^>^7f-.^it v" y ;m * >» * y ;i/ * ;w 

15 y ;i/xf^ N ?7^7v'ijii/xfjK v^tv" y ;i/^?-;k trys?;i/x. 

\f y ^5>x;i/xf^ t: y $ sj^x^/k :7 5ifx;i/x?-;K 

;K 'OX-f ^'v'Jji'Xf ;k ^^>y7'j;vx?-;i/ N U 

y il'Xf;!/, ^ W >J x;i/x^;K y* y ;bx?-;K * ; \) )\, 
20 xfiK 7^7^x;nf;K -fV*;'JjPxf;b s :/y;i/x?-;K 7f yyr 
;vx^;k *JWWJ;1'X?-/K 7 it> h y *;z;nf;K 7^ l i^xjHf 
;k -i > K y ^xfjw >fv^>F'J;nf;K 77t^xji/x^;«ii7x; 
t y - ; 1/ x f- ; 1/ « # ¥ fef 6 n S o 

##¥tf ens. 

^77;^^^^] s rA^D77MJi/?-tjs r 7 g -;i/^-^r»>7;i/^f;i'j s 
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r77j^;i/j , rA?D7>J-;i'j, ^077;^] svrj^j 

5 i±±mtmmmr«&z>o 

HSftT^-c* ct^T y — ;vj N rw$:£tix^x&&\,^7'u7y-)VL rg 
10 |jnt^TUi^>^n7;^Jh^ rm&ZtiX^Xb uTfrtr- 
;i/JrJl/j , rfiJfc^tt-C^T* J;l^rD77^j ^ r Bt&£ tlX ^^ T * <fc 

zmtzm-Ss znztim-x&m&z 1 ~ 4^®©gm»tM^^0&M;^^> s Em£ 
36 
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CK Br, I) , AD7^W (mitts CF 3 , CH 2 CF 3 , CH 2 CC1 3 *|) , 7)l*)l (m 

itts ^^;u> ^vrntjw tert-:/*;Kf ) N (0fl*tt % 

s (mx.&s x.f-=.jv) s >sz u7 (nuts 

7a¥)l) s *s>7UT )\s>7-)\s (mitts ^^7D^-J1/) s 7)V?*i/ (M 
5 Itts *h*'X ^h^X :7n#^> s 7*h^>4f) % 7 =.)]/ 
(Mitts * V ^>#;i/*-;w x h tert-:/ h ^rS/*;i/sff - ;w 

10 ^>^;b7?y. h"j^75;), tFn^75;f) , 7*;k 7>j-^ 

7 7, -tv^t^k -f vf*i'7th, ^;i/#7*K 

, 7 toft-)], (mitts * *y xfr-fo- 

is 7%/f\t (mitts *;i/^;K 7Hrf-;HP) > *;i/^;i/^-^r^>> An*;i/^;K * 
drifn, f-*-hf\f#**s^ s^a-*;^*^ f-tf-jbjw^-f ;k 

^^7^;^ ;i/ 7 * N x;i/*7^;, tF^yy, 7*;f, ^v-f F\ 75i? 

□ 7'J-^J, '"SJfe ^ iT/"C T ^) <t ^ D IF^I/^/'l/ j N rg^^tiT^t*) 

Ltit ±l3i3$|^£ tltcmW>:&(D$>1:bs RC> tb'D^r^ A ^ 
n^> (Fs CK Br s I) N /\U7)l*)\s (mitts CF 3s CH 2 CF 3 , CH 2 CC1 3 s 
25 7)\/*)\t (mitts xfjK -(V7DtJK tert-7*5 L ;i/^) N T;U-5t- 

;i> (#I;L&\ e^;u) „ (0fl*tf N x^-^) % i/^7;^* ($1 
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its ^>-A'l'7Us h'JW^)^ tKn^J/T^*) n 7^ h\ 7'J 

(fllAiis :7^;u^) N 7 7i^;b (0B*« N ^>y;H8f) N ^>7A x 

10 ;k 7*77t^iK 7^>;i/ (iiit *;i/^;a rizf-frm) s 

sa WA^t'f ;w tp7f;, 7 j ;f, 7?^ 

F, Cl> Br) , T;i/3^> h^>) U<> fytll> 

15 

z 1 , z 2 &ifz 3 © rg^^ tiT^rt J;^7;^b >j »v rti^nt^ 

ft, tFP^PA #;i/#^>s Any> (F, CK Bi\ I) % s\u7)l*)l (M 
Att % CF 3 , CH 2 CF 3 , CH 2 CC1 3 ^) s (m%.\£, *9)l>s ifJK -fV7 

20 DK;w tert-:/ N (fljtfcCx K-^) , 7fr*=-ft 

AMU >>^7o^^) , T)V3*t/ (^Jx.«s *h*:A xh^X 

*X 7b^>#) ^ 7 fru )],#=.)], (fl|*.K N * h+^fc/Hitf^K x 

h-*$/#;i/#x;w tert-7 h*5/*;i/# = ;H?) > BlfcSJiT^T* i^7? ^ 

, 7^>^75; 7tfjv7?/s ^>^;i/7^f), t 
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^7A ^iW7K 7)]/3r)l^* (m%.lZs , 7 * ))/ 7, 

=.))/ ($1 X. fcf <, ^ # >x;i/*-;i/) N gm£ft-t^T& 

h\ 7v>v, v~t-*j; mifitRS. u^o 
■»S»Ai>$iJR$n5a6^ rg^^^-r s rgj^ 

io rg^$j l t^t*J;t^>^n7J^-Ji'j ^ rmWiZtiX^Xb ii^fo^ 

Ui^TD7'J-;^ + i/j , rg$£ft-t * cfc<^7 U — Ji/f-tfj s rg 

&SftT^T4>«fcV^7 1 n7'y— j > rg&gc Jit V\ T $ £ V> 7 5 })/*)l> 

r li$ntlM % £1^7 'J -)l**i/7 )V3c)lj , ^WWigtiX^x & 
. xD7l>-;i/tf^>7;i/3r;i/j , rf||^fttt\t* t t^7 1 J-^ft7;i/dr^j, 

20 int U x i"f^^jxt^t*J:^^TD7U-;i/7;v*-ii/j ^ 

fcmmm®tpX%, ftlZ^ tFnt*A #;i/#^>> 7M3y> ( F N Cls Br, I) , 
AD7il/JrJI/ (^Oxtt\ CF 3 , CH 2 CF 3 , CH 2 CC1 3 ^) ^ 7)V*)]s (mx.lt, *^7K 
25 i^jK -YV^ntVK tert-^f-;!/^) x TA/tT-fr (MZlt, t"n;i/) N 7 )V 

fp u7 — ( m X fi\ ^^p7da ; JNp > ($] £ * > ^ N 
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Xr-*i/ N 7D^^ri/, 7Y*r*sm) s T)V3*i/ )\, (0J*tt x 

ii^nt^tfej;^75y ($J;ttt\ («*.fc^ *f-)V7%;. 

i?^7^A i^^f^JUl) s 7i/fr7$; (Witts T-fe^;i/T^y, 

7^)^ trn^«>7U§), 7J>K, t y -;u ($j x. tt\ 71^^) , 

its *=f-))/1--tm) s 7)l*)lZ)V*=.)l (mz.lt. * # 

% tlX ^X * «t I^TJ^M^'l' )l s 7*/)V (08 

10 £tt\ ^ ;k 7-fef-;i/^) N )i K )v ft * *s s tf- # ;w* * 'f ;k 

C s 7)1 AD7J^;K AD^> (^ffcFx C 1 s Br), 7fr3*$/ 

fifeRlFWMt ZfifeUs 0!lx.tt Design of Prodrugs, Elsevier, Amsterdam 1985 (C 

hiv \zmmm%ifc#^xt>s >^«-e«^eJt3iLTv>*c t*s»?>^t* 

#£?£L^o Sfc, HIV C J; t) 3ISjB££ftS£*2: Oti>f XIKffi#& t)s * 

40 
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x^^jk n-/f^xxf^, -fy^n^r*, tert-^ , f-;u3i^'r;i/N ^/u* 
ttfciff * b^r^i/tf^i: i/tiiv -o ( = 0) -ch 3 , -oc ( = o) -c 

2 H 5 , -OC ( = 0) - (tert-Bu) s - OC ( = 0) -C 15 H 31 , - OC ( = 
15 0) - (m-COONa-Ph) s -OC (=0) -CH 2 CH 2 C00Na, - 
0 (C = 0) -CH ( N H 2 ) CH 3 , -OC ( = 0) -CH 2 -N (CH 3 ) 2 ^ 

FhlTIt -NHC(=0)-(CH 2 ) 20 CH 3 , -NHC( = 0)-CH(N 
H 2 ) CH,^W6ft«, 

*b£«jC£g|£ftS*g**«i*rft««i:^o JniS*i#jBfc:«fc t>Xtt£3I^M 
25 ffTCiJ^T. #$BWfb£#JC£Sl;*;h,S<fb-&»ttx *JBWft^ift0rD H7f 
^"Cft^ iilfs l J>«/ty7r-(pH7. 4) -x 
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*%w<b&y!)<DmM±t ! {-®£tiz>i&t btii, fgsttitbt, mints j-b 

JI N ^i'i'OA^J/^T^g, x# J -JIT I >Jg s ^x#y-;PTS 

4 U >^^©^^ n^^SJ^T ^ >M. ; =r b ? * ^ fry > ^ -V =r 

^fryy^-t) ^v^/^'j^fjvT^f-^Ais y m; 

j&bj^ ffi&j&N uvsaL mt&mmmm 

iStlx U>^»«lx ^x>»tt N 7^3;Vf>|S|©iHl;^>7> 

f So 
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fta^a**S*a*3«fl3^«CHr*--jR«*#ll'&ri8C , 3V^(l) Alan 
E.Katriszly et al., Comprehensive Heterocyclic Chemistry (2) Alan 
R.Katriszly et al., Comprehensive Heterocyclic Chemistry II (3) RODD' S 
10 CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS ^ £ #% iZ 



IS 1 




s; (a) T!^*tisft#**6St (b) •c5s$*isfts«i*»3i-r 

5liU»5, BP*., SM'v.xnBMb^*! (Y = H, CI, Br, I) £r^> 
Mbt'SigtsSo 

*lgli, ^Il^rnf^i (X = H, CI, Br, I) ZfiWt&mUM 
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T!fc«&JBfti£«& (X = Me t a 1) fc&lft^ n U H»5^ttiS 

5 KJfcffl&i: LTf± N -7 0*C~Mx »IKtt-7 0 °C~ 0 °CT: & & <, 



X|§2 




*is», a (a) -c^$n«fti^4if^e.s (c) T?jj*£ft3fb£#j&«jt-r 

3XHT!&§o ip-fes ^M^^xDlf^b^ti (Y = H, Cl, Br, I) 

*xm± N ^^^^xnii^b^ti (x = h, ci, Br, i) z%m&mmm 

15 T-#$§£Jg4b£t> (X=Metal) fcglfcgL *>y ; <h&®tm£tamM*T: 

%m&ms&mtLT&, yfr*)i>v3-v&, &tc\*yv-)vv?*&m<Dvr 

KfoUmtLXlt, - 7 0"C~M N » £ b < 14- 7 0 °C ~ 0 °C "C- £ 0 
;ux— s^nf #gp£ UV>» 
Ifi3 
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Y 




O 



MeO 



S (A) t- ^ £ ft 3fti£fi (D) -ZmZhzih&mZM&t 
2)X^lT"$.?>o W-b, ^nm^y-vm^m (Y = H, CI, Br, I) 

y- v )iitir % Jim-? & & * 

5 *X|Ifi N tll^rOlft^ (X = H, CI, Br, I) 

-e%%&£m<b£><y>} (X=Me t a 1) V a U H & S 

10 EJ&ffiftfcLTttN -7 0°C~Ms L<&- 7 0°C~0°CT-&& 0 

U h D t>4 )V7> (0!k HIV-ls HIV-2, HTLV-ls SIV^ FIV$) fc.ftt&'f 
20 7-- IfR&Mi: IttfflT^ iaHIVHSSi: lt«fflffe5„ 

t-is. wcaffix >f^7- e n * si a ± ft s frit *»nnb£* 
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foists flfe©mHivli£©ttHivrSt££±#;*^3 «fcofc#ffl8Ji: Itoiffl 

io > *^B^-fb^tJtt®^©^^j, mz-tts urns mm, mmm. ^y-tjvm 

15 ll-M&k «#Js g^J^Sffiitffl^S3t# t |§ o ft HIV ih 

20 tl5 o 

25 xu^s/;i/#jx msk xv;i/i> 3 >m, mmm, *>p xtd^j (* 
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5 iisv*r^;^s^t§. H^fiftttx mm, mum, mmm> mmm, m 

«Sk ^t>"/X«Hfv^>, 7£i>7&i;*©*£££!K S^f7iJ>tvn^ 

— Silo 

ffi^^^m^-r § c i: t «t o t * ©flk©*&j5ftft&si3i-r 5 £ i: t> -e § s • 
cfcotfeSfca^ its «nfi!#©»£x iai B$fef)«io. o 5 mg~ 

3 0 0 0 mg, U < «^ W0 . lmg~1000mg£ N gt^fS^SU bt 
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84tjx«J:^. *fes *8P8#©»^ fiKA 1 B fefe t> 0 . 0 1 mg~ 1 
OOOmg, $?Sb<tts ^ 0 . 05mg~ 5 0 0 mgSt4t5 o 

(ism) 

n-^"f-;i'U9 L ^A=1.5mol/l 

Et^^l/ ; MeOH=p< £ y — )V ; EtOH=:c* y — )]/ ; DMF = N.H-S? * ?-)l<ft)l A 7 
5 K ; THF= h7tFD77>; DMSO = ^ ^ )U X )l> * $/ H ; HOBt= 1 -t 
F D+S/'OV' h U TV' — ;!/ ; WSCD= 1 -xfjl/- 3 - ( 3 -i?*?)V7 ^7 

15 Dtr;i/) *;i/#SM ^ KISS 

gjfiftl 1 
4b-£f) 1-1 
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% Hi 

3,4-^T5 > 1 (12.7 g, 60.0 mmol)£, g& (23.0 ml, 600 

mmol) 1 WFHa*nHft««E Ufco £*S8<*£**fc:i&W\ &K*JB 

**>-ti&*?)v<D&&mm?m&Lx,ta&to2<Dm&f&qo (12.8 g , 96%) £ 
ik a : hi - 142 °c n^mmm ■. mm^?)i- 

10 NMR (CDCI3) 6: 4.64 (1H, brs), 7.45-7.52 (2H, m), 7.59 (1H, m), 7.72 (1H, 
dd, J=8.4, 0.6 Hz), 7.79-7.87 (3H, m), 8.17 (1H, d, J=0.9 Hz), 8.24 (1H, s). 

I2II ' 

2 (12.8 g, 57.4 mmo\)£ h U 7Wnf| (66.0 ml, 860 mmol) £ h 
'Jxf^^V (27.5 ml, 172 mmol) OM^ifiT- 2 0 mfflffift bfco ttffi 
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3 CDfi£fjfc«l (10.1 g, 85%) £$f<ifi^Iii: btifeo 
5 : 156.5 - 157.5 °C H^H^I : ll^x^;i/ ~ * $ J ~)\> 

NMR (CDC1 3 ) 6: 4.10 (2H, s), 4.74 (1H, brs), 7.12-7.31 (6H, m), 7.44 (1H, 
s), 7.58 (1H, d, J=8.1 Hz), 8.03 (1H, s). 
% 3 H 

ftlirtJ 3 (4.58 g, 22.0 mmol) ©T-fe F-h'JiV (100 ml) h U xf 

10 )\>T ^ X3.68 ml, 26.4 mmol)i:£ n D h U 7^=-))/* 9 > (6.44 g, 23. 1 mmol ) 

il£3&U ^Pn*;i/A-i^^x^;Kl:15)T"^}tLTs ft-£#J 4 (1-h 'J f-)i> 
15 3-h U^l/ftCD*!^) ®m&m® (8.60 g, 87%) £&f£^li t It ft fco 

NMR (CDCI3) 6 : 3.75 and 4.01 (total 2H, s), 6.29 and 7.57 (total 1H, d, J=0.9 
Hz), 6.35 annd 7.66 (total 1H, d, J=8.1 Hz), 6.74 and 6.99 (total 1H, dd, 
J=8.1, 1.8 Hz), 6.80 (1H, dd, J=8.1, 1.8 Hz), 7.08-7.36 (19H, m), 7.83 and 
7.84 (total 1H, s). 
20 H 4 Xig 

<fb-£t/ 4 (2.25 g, 5.00 mmol) © 7 1 h 7 t D 7 7 > (70 ml) 6 
5°CT- 1.5 M n-7?)VV 2±/^*y>mi& (4.33 ml, 6.50 mmol) ^iPx., 
- 6 5°CT! 1 mm, 2 4 0°Cl: 3 0 T^Stft b 0 ^K, - 6 5 "C-e^ 

W^^'JMnn* (0.920 ml, 10.0 mmol) £flQ;iU - 3 0 °CTr 3 0 #P^« 
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ETlIbT, <bHr^5 (628 mg, 23%) ^Iffe»*^bT#fe 0 
NMR (CDC1 3 ) 6 : 3.77 and 4.00 (total 2H, s), 3.85 (3H, s), 6.33 and 7. 59 (total 
1H, s), 6.44 and 7.70 (total 1H, d, J=8.4Hz), 6.80-6.86 (1.5H, ■), 7.04-7.36 
5 (19. 5H, m). 
I5lg 

fc-S-tl 5 (295 mg, 0.550 mmol) Q>*J Z DD * # > (1 ml) mWUZT ~V -A 
(0.30 ml, 2.75 mmol) £ h V 7)1/*njfcWt (0.85 ml, 11.0 mmol) %m%., 

bTsm4©gi£ ens v t*d tr;i/x— x^-ink^^©*^*!* 

t^tt, ftrtMb 1-1 (132 mg, 82%) bTff fc„ 

15 7c35#*r : C 17 H 14 FN 2 0 3 bT 

|f#fg (X) : C, 69.38; H, 4.79; N, 9.52. 
frffim (%) : C, 69.27; H, 4.91; N, 9.29. 

NMR (CD3OD) 6 : 3.75 (3H, s), 4.07 (2H, s), 7.10-7.30 (6H, m), 7.35-7.55 (2H, 
m). 

20 IR (KBr) : 3425, 1763, 1446, 1396, 1255, 1198, 1074 cm' 1 . 



MmKD&f&mzmt, its® 1-2— i-s £-&$bfco 
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OXXH 



1-2: R 




H 

l-2~l-8 



1-4: R 



1-3: R 




1-7 : R 1 = — ^-C0 2 Et 

1 , N =\ 
l-8:R 1 = — i >-C0 2 Et 



I-5 : R 



N=\ 



fc&m 1-2 

m& : 187 - 188 °c nmmmm •. BM^f-^-^* ; 

Tcmfrffi : C 19 H 15 N 3 0S- 0.2H 2 0^UT 
5 (%) : C, 67.71; H, 4.61; M, 12.47. 

a*ftf (X) : C, 67.57; H, 4.51; N, 12.42. 

NMR (CDC1 3 ) 6 : 2.86 (3H, s), 4.15 (2H, s), 7.18-7.36 (6H, m), 7.36-7.90 (2H, 
in), 9.26 (1H, s), 11.07 (1H, brs). 
IR (Or) : 3433, 3128, 1653, 1331, 1219 cm" 1 . 
10 {h&® 1-3 

Ttmftffi : C 20 H 15 N 3 0- 0.5H 2 0i;OT 

bYWM OS) : C, 74.52; H, 5.00; N, 13.03. 

frWiU (%) : C, 74.38; H, 4.59; N, 13.05. 

NMR (CDCI3) <5: 4.15 (2H, s), 7.18-7.36 (6H, m), 7.55 (1H, brs), 7.62 (1H, 
15 ddd, J=7.8, 5.1, 1.5 Hz), 7.76 (1H, d, J=8.4 Hz), 8.00 (1H, ddd, J=7.8, 7.8, 
1.5 Hz), 8.51 (1H, d, J=8.1 Hz), 8.81-8.85 (1H, m). 
IR (CHCI3) : 3296, 1672, 1495, 1483, 1232, 1032 cm" 1 , 
-fb^tl 1-4 

mfrmmm&frtff : c, 8 h u n 3 os (M+H)tLT 

20 ff-M (m/z) : 320.0857. 

mnm (m/z) : 320.0847. 

NMR (CDCI3) 6 : 4.16 (2H, s), 7.15-8.00 (8H, m), 7.85 (1H, d, J=3.0 Hz), 8.20 
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(1H, brs), 11.93 (1H, brs). 
IR (CHClj) : 3431, 1657 cm" 1 . 

fc-sm 1-5 

Hjft : 180 - 182 °C B&B&ft : llx^-J?-f y7niijn-f^ 
5 : C 24 H 17 N 3 0 Ht 

fj-#jEjg (X) : C, 79.32; H, 4.72; N, 11.56. 
#*f#[ (X) : C, 79.06; H, 4.58; N, 11.60. 

NMR (CDC1 3 ) 6: 4.16 (2H, s), 7.15-8.05 (10H, ■), 8.05-8.20 (2H, m), 9.07 
(1H, s), 9.40 (1H, s), 12.83 (1H, brs). 
10 IR (KBr) : 3190, 1643, 1483, 1217, 1201 cm" 1 . 
<b£4fc 1-6 

mfrMnmmfrffi: C 19 H 1s N 4 0 (WtLX 
frM (m/z) : 315.1246. 
ftffim (m/z) : 315.1260. 
15 NMR (CDCI3) 6: 4.13 and 4.15 (total 2H, s), 7.10-7.95 (8H, m), 7.59 (1H, 
dd, J=4.8, 4.8 Hz), 9.07 (2H, d, J=4.8 Hz), 11.51 (1H, brs). 
IR (CHCI3) : 3435, 3344, 3014, 1684, 1566, 1327, 1171 cm" 1 . 
{G&m 1-7 

m& : 138 - 139 °C WHS Mm : BMx-^fr - ^^V~ > 
20 Ttmftffi : C 23 H 19 N 3 03 tit 

tUMI (%) : C, 71.67; H, 4.97; N, 10.90. 
ftffim (%) : C, 71.79; H, 4.89; N, 10.97. 

NMR (CDCI3) 6 : 1.46 (3H, t, J=7.2 Hz), 4.16 (2H, s), 4.49 (2H, q, J=7.2 Hz), 
7.15-7.95 (8H, m), 8.50-8.65 (2H, m), 9.42 (1H, s), 12.42 (1H, brs). 
25 IR (KBr) : 3275, 1724, 1674, 1660, 1267, 1126, 1024 cm" 1 . 
4b&VB 1-8 

nftMmmmfrffi: c 22 h 19 n 4 o 3 (m+hj^lt 
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tUHit (m/z) : 387.1457. 
ftffim. (m/z) : 387.1468. 

NMR (CDClj) 6 : 1.47 (3H, t, J=7.2 Hz), 4.14 (2H, s), 4.52 (2H, q, J=7.2 Hz), 
7.15-7.90 (8H, a), 9.54 (2H, s), 11.25 (1H, brs). 
5 IR (CHClj) : 3432, 3000, 1726, 1678, 1291 cm" 1 . 



mmm 1 cD-e>i$&izmK, {b^tj 1-9-1-12 

-N O 



-9 : X = H, R 1 = ^ 




x Kj> ^A-N R 1 MeO 

l-9~l-12 1-10 : X = H, R 1 = — (j^J-Br 

ISK 

1-11 :X = F, R 1 = — > 

1-12 :X= OCH 2 hQ> , R 1 =-{^ 

ih&m 1-9 

10 Hift : 190 - 191 °C MUM : »ixf ^-y>f y rn KM-f* 
7C^^*f : C 2 iH 17 N 3 0 2 1 bt 
U-glfi (X) : G, 73.45; H, 4.99; N, 12.24. 
ftVrm {%) : C, 73.25; H, 4.89; N, 12.08. 

NMR (CDClj) 6: 3.88 (3H, s), 4.11 (2H, s), 7.15-7.90 (11H, m), 8.36 (1H, 
15 dd, J=4.5, 1.5 Hz). 

IR (KBr) : 1684, 1429, 1319, 1279, 1261, 928 cm" 1 . 

<h&® 1-10 

FABMS m/z 393 (M+H)+ 

nsfrmmmmftffi .• c 19 H 14 BrFN 4 o tLx 

20 tfJttt (m/z) : 393.0351. 
**flt (m/z) : 393.0340. 
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NMR (CDClj) S : 4.14 (2H, s), 7.18-7.85 (8H, m), 9.10 (2H, s), 11.0 (1H, brs). 

-fb^t) i-n 

FABMS m/z 333 (M+H)+ 

n&nnm&affi: c 19 h 14 fn 4 o t it 

5 MtJIfi (m/z) : 333.1152. 
#*Jrffi (m/z) : 333.1154. 

NMR (CDC1 3 ) 6 : 4.11 (2H, s), 6.90-7.95 (7H, m), 7.60 (1H, t, J=5.1 Hz), 9.08 
(2H, d, J=5.1 Hz). 

IR (KBr) : 3404, 1670, 1562, 1508, 1435, 1340, 1217, 1041, 933, 810, 717 cm-'. 

10 ib^m 1-12 

FABMS m/z 421 (M+H)+ 

MftMmnmfrffi: c 2 «h 2 ,n 4 o 2 ht 

K-J|{jl (m/z) : 421.1665. 
##rffi (m/z) : 421.1656. 
15 NMR (CDCI3) 8 : 4.08 (2H, s), 5.04 (2H, s), 6.95 and 7. 13 (4H, A 2 B 2 ), 7.20-7.80 
(8H, m), 7.59 (1H, t, J=5.1 Hz), 9.08 (2H, d, J=5.1 Hz). 
IR (CHCI3) : 3435, 3344, 3024, 3012, 1684, 1566, 1508, 1325, 1205, 1174 cm" 1 . 



mmm 2 
20 1-13 




1-1 1-13 



m 1 xfi 

-fb^-tJ I-l (113 mg, 0.384 mmol) <b*9 J—fr (3 ml) 5N TkM 

^hU^A7jc^ft (0.23 ml) %mZ.s ^Sfr 30^-^^^Lfeo IN M^JP x 
25 |f^tt(3 btzomm LfeifiSB^^ambsZK^^N^^UTs-fb-^'t) 1-13 (89 mg, 83%) 
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76H##T : Ci 6 H 12 N 2 0 3 • H 2 0 t bt 

f|-JHii {%) : C, 64.42; H, 4.73; N, 9.39. 

#*/ffi (%) : C, 64.74; H, 4.67; N, 9.37. 

5 NMR (DMS0-d 6 ) 6 : 4.06 and 4.09 (total 2H, both s), 7.10-7.67 (8H, m). 

mmm2(D^mm^m^s ib&w 1-14-1-15 s^uto 



10 m& : 276 - 280 °C (#$P) MUM : 
yhmfrtii : C 2 ,H 15 N 3 0 3 • 0.3EtOH t UT 
frJ?*t (%) : C, 69.89; H, 4.56; N, 11.32. 
^Dfffii (%) : C, 69.87; H, 4.50; N, 11.40. 

NMR (DMS0-d 6 ) <5 : 4.08 and 4.12 (total 2H, both s), 7.10-7.80 (8H, m), 
15 8.48-8.56 (2H, m), 9.25 (1H, d, 3=1.2 Hz). 

IR (KBr) : 3431, 3286, 1703, 1680, 1271, 1232, 1155, 1128 cm" 1 . 
ih^m 1-15 

7cS5#;fo? : C 20 H 14 N 4 0 3 • 1.2H 2 0 tLX 

ttufi (%) ■. c, 63.22; h, 4.35; n, 14.74. 

20 ftffim (1) : C, 63.34; H, 4.19; N, 14.65. 

NMR (DMS0-d 6 ) 6: 4.02 (2H, s), 7.00-7.50 (8H, m), 9.20 (2H, s). 
IR (KBr) : 3028, 1581, 1379 cm" 1 . 





H 
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Ih&W 1-16 




H O 
1-1 



OMe 




H O 
1-16 



NH 2 



m i xs 

ih-^m I-l (51 mg, 0.173 mnol) <D*9 (2 ml) Ilif^ 2.1M7> ; E 

5 j -fr (imi) trnx, m-c 2 mmmnbtzo mm&> m^ntzm 

i/ V -hf^Z DT^77-f -iZtt I, >? DD*jVA-^ * J — (30: 1 v/v) 
^V§aSLfco i«J«J©^H*«iET»«8bT. fli^Hl 1-16 (29 mg, 60%) &ftfi 

10 (X) : C, 68.81; H, 4.69; N, 15.04. 

frffim (%) : C, 68.59; H, 4.63; N, 14.93. 

NMR (DMS0-d 6 ) <5 : 4.09 (2H, s), 7.15-7.75 (8H, m), 8.09 (1H, s), 8.49 (1H, 

s), 13.49 (1H, s). 

IR (KBr) : 3288, 3105, 1684 cm" 1 . 



15 




<b-£t® 1-17 



C ls H 13 N,0 2 fcbt 



20 ftM (X) : C, 67.91; H, 4.61; N, 18.86. 



frffim (%) : C, 67.90; H, 4.60; N, 18.69. 



NMR (CD 3 0D) .S: 2.93 and 3.00 (total. 3H,.. both s), %. 06 and 4.12 (total 2H, 
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both s), 7.05-7.70 (8H, ■), 9.15 (1H, s), 9.36 (1H, s). 
IR (KBr) : 3278, 3043, 1681, 1657, 1404 cm" 1 . 

MMffl 4 
5 fc$m 1-18 

HO H O ^ 

1-13 1-18 

m i ig 

1-13 (84 mg, 0.30 mmol) Orh7tFD77> (1.5 ml) 
)ftTs D-7U V)]/7 5 y (0.05 ml, 0.60mmolK I) > (0.03 ml, 

10 0.30 mmol), PyBOP (156 mg, 0.30 mmol) fcilJJU MUX 3 «»Ufc 0 EJfS 

*&iNjggi (imi) s^tr**fci&w\ ^ ;v -e im & l ^mmzmmm 

U i'DD*;i/A-^^y-;K50:lv/v)fItlllfe. i Wt)©^H^ MJETM.fi 
15 LJ%bftfzm£mM*^*V->-BM^?-)\'fr<ommM l LX,fc'£i®}l-l8 (22mg, 
23%) &*K&£IB2: Ltffe, 

gfcj& : 185 - 186 °C MAiFtt : - > 

tgII##t : Ci 9 H 19 N 3 0 2 tLX 
fr^lt (X) : C, 71.01; H, 5.96; N, 13.08. 
20 frffim (%) : C, 71.09; H, 5.97; N, 13.18. 

NMR (CDC1 3 ) 6: 1.02 (3H, t, J=7.5 Hz), 1.69 (2H, dt, J=7.5, 7.5 Hz), 3.43 
(2H, q, J=7.2 Hz), 4.14 (2H, s), 7.20-7.90 (8H, m), 8.06 (1H, brs), 11.84 
(1H, brs). 

IR (KBr) : 3184, 1685, 1645 cm" 1 . 

25 
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**«4 0*fifcttfc*l5s ft** 1-19- 1-22 *£fiSLfc 



<roK. 



H O 



NR 1 R 2 



1-19 : R 1 = H, R 2 = /-Bu 
I-20 : R 1 = Et, R 2 = Et 
1-21 : R 1 = H, R 2 = cyclohexyl 
l-22:R 1 = H, R 2 = CH 2 C0 2 Et 



<b£& 1-19 

m& ■■ 216 - 217 °c nmmmm ■. »txf^-^^> 

5 Tbmfrffi : C 24 H 23 N 5 0 2 • 0.2H 2 0 tbX 

H-gtfit (X) : C, 69.11; H, 5.65; M, 16.79. 
frtifm (%) : C, 68.97; H, 5.60; N, 16.80. 

NMR (CDC1 3 ) 6: 0.99 (6H, d, J=6.6 Hz), 1.96 (1H, septet, J=6.6 Hz), 3.36 
(2H, t, J=6.6 Hz), 4.12 (2H, s), 7.10-7.35 (6H, m), 7.50 (1H, brs), 7.69 (1H, 
10 d, J=8.4 Hz), 9.33 (2H, s). 

IR (Or) : 3288, 1685, 1639, 1579, 15471329, 1180 cm- 1 . 

fc£«J 1-20 

FABMS m/z 414 (M+H)+ 

Mfrmmnmfrffi c 24 h 24 n 5 o 2 jut 

15 SUffiS (m/z) : 414.1930. 
#«ffil (m/z) : 414.1925. 

NMR (CDCI3) 6 : 1.15-1.40 (6H, m), 3.25-3.40 (2H, m), 3.55-3.70 (2H, m), 4.14 
(2H, s), 7.20-7.80 (8H, m), 9.07 (2H, s). 
IR (CDCI3) : 3012, 1682, 1633 cm" 1 . 
20 1-21 

m& : 219 - 220 °c nmmmm : Wx^^-^^rD-V 

Ttflkfrffi : C 26 H 25 N 5 0 2 k. LT 

(%) : C, 71.05; H, 5.73; N, 15.93. 
#*Tfi (X) : C, 71.11; H, 5.69; M, 15.82. 
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NMR (CDCI3) 6 : 1.10-1.50 (5H, m), 1.60-1.85 (3H, m), 2.00-2.10 (2H, m), 4.02 
(1H, m), 4.12 (2H, s), 6.75 (1H, d, J=6.6 Hz), 7.16-7.34 (6H, m), 7.50 (1H, 
brs), 7.70 (1H, d, J=8.7 Hz), 9.32 (2H, s). 

IR (KBr) : 3267, 2929, 2852, 1684, 1631, 1581, 1549, 1182, 735, 698 cm" 1 . 
5 ih&Vd 1-22 

FABMS m/z 444 (M+H)+ 
nfrmmWAfrffi: C 24 H 22 N 5 0 4 t 

(m/z) : 444.1672. 
frffim (m/z) : 444.1672. 
10 NMR (CDCI3) S : 1.33 (3H, t, J=7.2 Hz), 4.16 (2H, s), 4.29 (2H, q, J=7.2 Hz), 
4.36 (2H, d, J=5.7 Hz), 7.20-7.40 and 7.78 (total 7H, m and brs), 7.52 and 
7.87 (total 1H, both d, J=8.4 Hz), 8.58 (1H, t, J=5.4 Hz), 10.06 (2H, s), 
10.31 and 10.39 (total 1H, both brs). 

15 umm 

( 1 ) DNAJgf£©M 
7Vi/ti»77;i'?i'7atJ; ()^^$nfc«T0§DNA4, KTE K y 7 T 
20 -?&(|&J$ : lOOmM KC1, ImM EDTA, lOmM Tris-^ (pH 7.6)) £ MMZ # §3t 
ti^ SKDNA?g$ (2pmol/ ( il) £ itf^-y y h DNAM(5pmol/(Al)£li§!! 

(SfDNAffi^J) 

25 5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 

3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

>fv Y DNAIB^J) 
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5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) mm* (ic„i) ©sue 

Streptavidin (Vector Laboratories $t§H) £ 0.1M jfeWtrt y 7 T — ft (fflfig : 90mM 
5 Na 2 C0 3 , lOmM NaHC0 3 ) tg^bs 40/Zg/ml C b it „ I^Sis 50,Ul 

4>f A;ri/-h ( NUNCttM) ©C7x;i/Cipx. N 4°C-C-^#e> BR****,, 
ftl: : S l )x;i/§ l J>i^ , y7 7- (IflEfc : 13.7mM NaCl, 0.27mM KCI, 0.43mM 
Na 2 HP0 4 , 0.14mMKH 2 PO 4 ) TJ 2 @81gi#gL 1% ^^rA 5^tf 'J >i^'y 7 

10 7 7-~e 2 il^^s SI DNAM (2pmoI/|il) 50 # 1 SSTs £@ 

dUZ±m%&'?mWkL%:&Vx-)l>te^ Ay 77 — ( IS fig : 150mM MOPS ( P H7.2), 
75mM MnCl 2 , 50mM 2-mercaptoethanol, 25% glycerol, 500 jU g/ml bovine serum 
15 albumin -fraction V) 12 JUU $ — f V h DNA (5pmol/(il) 1 JU 1 & X §7jc 32 p. 
fr<bmMLf£fcI&®W.4:.5 jul ^in^feo £ biz <®}<D DMSO 
$jft 6^1 %1mk, iSV^ 4 7n > h D-;i/(PC)il LTCD^^l/Ctix DMSO 6 ju 

^tf^-r 7":n > h d— ;i/ (NC) i: L"r©«>jc;i/tH:x (llfiK : 20mMMOPS 

20 (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1% NP-40, 20% glycerol, ImM 
DTT, 4M urea) 9 /z 1 £flP X. o 

#7" I/- 30 °Ct? 1 «pHW K*fc***K, 'J >W19 7 

ffiifc (fc^S? Fab > b : U * 100 fl lflP*.. 30 °Ct 

25 1 1$ IS IS 0.05 % Tween20 £^t? U y 7 7 — T? 2 Ek U >|£ 

T— (0fi£ : lOmM /t7-hn7irjl/*^7i- b (Vector Laboratories *±M), 
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5mM MgCU, lOOmM NaCl, lOOmM Tris-^(pH 9.5)) ft 150 fJL 1 AD T 30 °C 7? 2 
l$ISJS*tx lNNaOHjg»50 /z 1 ft *P it RjtB ft It8> fc&x # £ x;i/©i)&ftft 
(OD405nm) ftfJj^U «T©tt*3&fcft^|flS*ft 
Pl^^ (%) =100[l-{(Cabs.-NCabs.)/(PCabs.-NCabs.)}] 
5 Cabs. ; <fb-&tl©£x;i/©i!&^ 
NC abs. : NC ©n&^Jg 
PC abs. : PC ©MS 

•f ft tot KM 50 %ftl±^tf 2ja©SSt*5^Ts x/zg/ml ©it^T-PIM 

io x % N y^g/mi omm-emm* y %ft^n^n^-r^s ic 50 (^g/mO = x-{(x- 

50)(x-y)/(X-Y)} tt£& 0 

mmms oxtffigtzib&vamm (i c 50 ) *«T©«t:a%t. ^*©^^ 

INo. tt^J£^J©<b^rt»N o . ft^fo 
St 1 





IC 50 (ixg/ml) 


I-l 


j 0.230 


1-2 


6.40 


1-3 


1.80 


1-5 


0.780 


1-7 


1.28 



15 ±mizmLtzlh&Ml!iK(D*mWfc&m&, ±BH*©Or^7-«lfiti 

ft ^ t fc o 

£2^ #36 HI! testes ftWCJtf*Sfif3ett#K<, ffJifc-f Iflfi 

20 

&Tfc***Sl8!]0y 1 ~ 8 tt^^C-r**^*©"C* !), #8fS©fSSftM6PS£ 

tsci fcft*tia-rs4)©T«ttft^o r^^eg^j ftsfflgtt, #2PjHb-&$K ^ 
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10 



15 



20 



25 



mmm i ) 



x>7-> (KM) 



2 5 0 

2 0 0 

1 0 

4 6 0 m g 



mm 

2 5 0 
4 0 0 
1 0 
5 



-SNt^lS (ta-A) 

7f7'J>l 

6 6 5 mg 

JjR#*iB£U J3E«LT=&S* 6 6 5 mgCtSCt^ 
(«»«3) 



il 



0 

2 5 
7 4 



2 5 
7 5 
0 0 



10 0.00 
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-3 0°C£^£PU ^JgSIC^t. o^-e^SiS^rVl/^^f^l/SSA 
(«*B«I4) 

*t&J?£#6 0mgfc£to#fe*RlB:fc©J:3C«jfir S : 



5 iS1*J&# 6 0 m g 

7 s > > 45mg 

«i£Hl£-fe;i/D-3. 3 5 mg 

*y e=;i/trn y b*> (# + l o%*ift) 4mg 

thU^AA/P^^^^f^rVrv 4. 5mg 

10 XrT V V A 0. 5mg 

tiS lmg 



£-It 15 0 mg 

15 Jiig-g-U o^T-Yg-&t)£ N o . 14^r>iU. S. AS^Clt. d © <fc O 
£ L/T»feSHtt* 5 0*CT?*g*UTN o . 18^r>aU. S. Ai^tlt. 

fcSL fr««n;£E®Ltsisi 5 omgossisfts,, 

20 (M^J 5 ) 



8 0mg 

r ; >7 0 > 5 9 mg 

DRISfflffi-fe^o-^ 5 9 mg 

25 »J A 2 mg 

£ff 2 0 0 mg 
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No. 45^r>iU. S. <D& £ \.\ t ffi L TMHf 5 ^ > * 7*-b 2 0 0 m 
(8S 8.1016 ) 

2 5 mg*^tt*»tt*©J:5C«fi1-S : 
5 tSttf$# 2 2 5 mg 

fSMM^ U -fe U K 2 0 0 0 mg 

^■ff- 2 2 2 5 mg 

rSftfiE^^No. 60^r>iU. S. ©^SlUziffiU fe&frtMSfi^ 

10 »*»2g©It:XftTH>9t5. 
(§^007) 

rStt5£#5 0 mg*^tf»»»J{*^©«t o izMfetZ : 

rSttfdo^ 5 0mg 

h y £ A*;i/Jt?^^>^ ?-;Hz;i>p-;* 5 0mg 

15 o v y 1.25ml 

^ISilft 0 . 10ml 

q . v . 
q . v . 

ffSb]c£An;Lllrif 5 ml 

20 r§4M#£No. 45^r>aU. S. © S ^ £ % h U £ A 

(SlSUfcl 8 ) 
25 »BRfflS»Jf4«0«fc5tS{ai-rs : 

i&ffififcfl- 1 0 0 mg 

tt»JIBA&R^ U -fe U K 1 0 0 0 m 1 
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± SB fig 31 f3\ l^lHfc 1 m l©^£^/§#fc#MF<3iS!4£*i3, 



5 tit. x>fX^©Mt:tlt-feSo 
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1 . 5$ ( I ) : 

— { w 

rA 




(5£<K Z Minima «ltJI?5U3:NH ; R B !±2KmXttg^»lf Afrbmn 

10 ztiz&) t^n^i-es D ; fro, 

A@tXS£R A cD^& < tt-oAS, S : -Z ^Z^Z^R 1 (S4>s Z^lh* 

£ftTOT&ck^7;i/>r^i,>, -CH (OH) % - S - % - S0-, -SO2 
15 - SOzNE 2 -, -NR 2 S02-, -0-, — N R 2 - s -NR 2 CO-, 

-CONR 2 -. -C (=0) -0-, -0-C (=0) -Xli-C0-;R 2 tt 
jkMs mWi^nx^x % x v^7;^*;K W&znx^xi) j:^7;]/>r-;K am 

ixr V>t 4) cfcl^^nlM it))/) XTT^n&^xmWiZ inx& D ; J&C, 
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